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Data Word Format 



Double Precision 
Data Word Format 



± 


Even Word 
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(EA) 



(EA+1) 



1443 Printer Core Storage Word Format 



Word 1 | Word 2 | Word 3 | Word 4 | Word 5 


Word 6 | Word 7 


1 


B 


M 




1 


4 


4 
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P 


R 


1 


N 


T 
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One-Word Instruction Format Two-Word Instruction Format 



1443 Character Coding 



Op Code 


F 


T 


Displacement- 






4 


3 




a 


9 


10 li 





19 


Op 


F 


T 


'ao 


Conditions 


Address 

1 1 1 1 1 1 1 .1 - 1- L 1 ... 1__L_ 1 1 



1816 Keyboard and 1442 
Card Image Character Coding 



Key 


Hex 


Keyboard Entry or 
Card Image Bits 


IBM 
Card 
Code 





1 


2 


3 


4 


5 


6 


7 


8 


?10 


11 


12 


13 


14 


15 


. 


4220 





1 














1 








) 1 

















11,8,4 


/ 


3000 








1 


1 

















3 

















0,1 





2000 








1 




















3 




















1 


1000 











1 

















3 

















1 


2 


0800 














1 














3 

















2 


3 


0400 

















1 











3 

















3 


4 


0200 




















1 








3 

















4 


5 


0100 























1 





3 

















5 


6 


0080 


























1 


3 

















6 


7 


0040 















































7 


8 


0020 





























3 1 

















8 


9 


0010 





























D 


1 














9 


$ 


4420 





1 


to 








1 











D 1 

















1M,3 




8420 


1 














1 











3 1 

















12,8,3 


f 


2420 








1 








1 











D 1 

















0,8,3 


EOF 


0008 





























D 





1 











None 


ERCHR 


0004 






































1 








None 


ERFLD 


0002 









































1 





None 


= 


00A0 


























1 


1 

















6,8 


1 


0120 























1 





3 1 

















5,8 


( 


8120 


J 




















1 





1 

















12,5,8 


) 


4120 


s 


1 


E 














1 





1 

















11,5,8 


+ 


80A0 


1 





"01 

















1 


1 

















12,8,6 


- 


4000 


o 1 


1 


"ol 






































11 


A 


9000 


1 








1 





























0,0 


12,1 


B 


8800 


1 











1 
































12,2 


C 


8400 


1 














1 








o 




















12,3 


D 


8200 


1 

















1 


























12,4 


E 


8100 


1 




















1 














olo 





12,5 


F 


8080 


1 














0:0 





1 




















12,6 


G 


8040 


1 























1 

















12,7 


H 


8020 


1 























1 





o'o 





12,8 


1 


8010 


1 


























1 





0,0 


12,9 


J 


5000 





1 





1 














o oio 








o!o 


11,1 


K 


4800 





1 








1 











0] 











11,2 


L 


4400 


10 


1 


10 





o o'o 








o'o 


11,3 


M 


4200 





1 


10 


0;00 











11,4 


N 


4100 


0!l 


0:0 O'oh ^0 


o! 0! o 








olo 


11,5 


O 


4080 


o!i 


0,0.1 


0:0 











[CM 


11,6 


' P 


4040 


0,1 


0!0;0 


1 0]0 


o 








hr 


11,7 


Q 


4020 


Oil ^0 0'0;0 


110 











o 


11,8 


R 


4010 


o|i lo'oo o o oio 


0: 1 











11,9 


S 


2800 


o oh loh !o!oo jo 


010 











to" 


0,2 


T 2400 


10 10 0:0 





0,3 


u J2200 


OJOjl 1 j 1 1 j 


o; oj o 





0,4 


V 2100 


o'oh o 'o ' o ■ o ' i oo o 


O'O 


o'o 


0,5 


W 2080 


oloh 1 








0,6 


X 12040 
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00 
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010 


0,8 


Z 12010 


oion ! o!o ololo ojo'o 1 


010 
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0,9 


Space '0000 


o'o'o'o'o'o'o'o'o'o'o'o 


o'o 





Blank 


e 18820 


1 0:0 1 00:0 10 


00 


12,8,2 


«= 18220 


i !o*oo ! o o i 'o'o'o 1 1 ! 


o 1 o'o 1 


12,8,4 


1 J8060 
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O'O'O 


0,8,5 


> 


20A0 


0,0(1 


04 00,1 jOi 1 jO 





| |0 i 


0,8,6 


? 


2060 


olo 


1 


0,0 





1 1 








i_0 


0,0 


0,8,7 




0820 








o lo 


1 10 





1 








to 








8,2 


I 


0420 








o|o 


:°n 


OjOjO 


1 


o 














8,3 


@ 


0220 


to 


+0 


o!o 


o!o 


1 0; 1 JO 
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J0060 


to 
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S>\o 


o'o'o 1 1 ojo;o;ojoj8,7 


0-8-2 12820 





Oil !0 


Ho 


olololo! i lolololo 0l0,8,2 



Area Codes 





Area Code 


I/O Device 






(Binary) 


(Hex) 


Console Operations 


(00000) 





1816/1053 Printers (first 4) 


(00001) 


1 


1442 Card Read Punch (first) 


(00010) 


2 


1054/1055 Paper Tape Units 


(00011) 


3 


1810 Disk Storage (Al) (Bl) 


(00100) 


4 


1810 Disk Storage (A2) (B2) 


(01000) 


8 


1810 Disk Storage (A3) (B3) 


(01001) 


9 


1627 Plotter 


(00101) 


5 


1443 Printer 


(00110) 


6 


Analog Input 


(01010) 


A 


Digital Input (Digital and 






Pulse Count) 


(01011) 


B 


Digital and Analog Output 






(DO, ECO, RO, AO) 


(01100) 


C 


System/360 Adapter 


(01101) 


D 


2401/2402 Magnetic Tape Units 


(onio) , 


E 


1816/1053 Printers (second 4) 


(01111) 


F 


1442 Card Read Punch (second) 


(10001) 


11 


Analog Input Expander 


(10000) 


10 



1053/1816 Printer 
Control Characters 



Function. 


012345678 15 


Hex 


Carrier Return 


1 000000 1 


81 


Tabulate 


100000 1 


41 


Space 


00 10000 1 


21 


Backspace 


000 1000 1 


11 


Shift to Red 


0000 100 1 


09 


Shift to Black 


00000 10 1 


05 


Line Feed 


000000 1 1 


03 



Char 


Hex 


Bits 




Typebar 







1 


2 


3 


4 


5 


6 


7 


Character Set 


8 


9 


10 


11 


12 


13 


14 


15 


63 


52 


39 


13 


A 


31 





















1 


x 


X 


X 




B 


32 


















1 





x 


X 


X 




C 


33 


















1 


1 


X 


X 


x 




D 


34 















1 








X 


X 


x 




t 


35 















1 





1 


X 


X 


x 




F 


36 















1 


1 





x 


X 


x 




G 


37 















1 


1 


1 


X 


X 


X 




H 


38 












1 











x 


x 


X 




1 


39 












1 








1 


X 


X 


x 




J 


21 






















1 


X 


X 


X 




K 


22 



















1 





X 


X 


X 




L 


23 



















1 


1 


X 


X 


X 




M 


24 
















1 








X 


X 


x 




N 


25 
















1 





1 


X 


X 


X 




6 


26 
















1 


1 





X 


X 


X 




P 


27 
















1 


1 


1 


X 


X 


X 




Q. 


28 













1 











X 


X 


X 




R 


29 













1 








1 


X 


X 


X 




S 


12 



















1 





X 


X 


X 




T 


13 



















1 


1 


X 


X 


X 




U 


14 
















1 








X 


X 


X 




V 


15 
















1 





1 


X 


x 


X 




W 


16 
















1 


1 





X 


X 


X 




X 


17 
















1 


1 


1 


X 


X 


X 




Y 


18 













1 











X 


X 


X 




Z 


19 













1 








1 


x 


x 


x 




1 


01 























1 


X 


X 


X 


X 


2 


02 




















1 





X 


X 


X 


X 


3 


03 




















1 


1 


x 


x 


X 


X 


4 


04 

















1 








X 


x 


X 


x 


5 


05 

















1 





1 


X 


X 


X 


x 


6 


06 

















1 


1 





X 


x 


X 


X 


7 


07 

















1 


1 


1 


X 


X 


X 


x 


8 


08 














1 











x 


x 


x 


X 


9 


09 














1 








1 


X 


X 


X 


X 





0A 














1 





1 





X 


X 


X 


X 


+ 


10 

























X 


X 






& 


30 
























X 


X 






- 


20 

























x 


x 




x 


/ 


11 






















1 


X 


X 






% 


1A 























X 


x 






a 


3A 






















X 


X 






# 


2A 























X 


X 






= 


0B 





















1 


X 


X 






, 


IB 




















1 


X 


X 


X 






3B 



















1 


x 


x 


x 


x 


1 


2B 




















1 


X 


x 


X 




@ 


OC 
























X 


X 






( 


1C 























X 


X 






) 


3C 






















x 


x 








2C 























X 


X 




X 


1 


0D 





















1 


X 


X 






_ 


ID 




















1 


X 








? 


3D 



















1 


X 








1 


2D 




















1 


x 








> 


0E 























X 










IE 






















X 








< 


3E 





















X 










2E 






















x 








't 


OF 




















1 


X 








» 


IF 



















1 


x 








1 


3F 


















1 


x 








"i 


2F 



















1 


X 









1443 Carriage Control Characters 



2401/2402 
Control Functions 



IJTf fojWT or « 


1 
Control Function 


13 


14 


15 











Rewind and Unlood 








1 


Write Tape Mark 





1 





Erase 





1 


1 


Backspace 


1 








Rewind 



© Copyright International Business Machines Corporation 1967 



Immediate Skip to 


Hex 


Bit 
12 345 67 


Skip after Print to 


Hex 


Bit 
1 2 34567 


Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel 9 
Channel 10 
Channel 11 
Channel 12 


01 
02 
03 
04 
05 
06 
07 
08 
09 
0A 
0B 
0C 


000 0000 1 
000000 1 
000000 1 1 
00000 100 
000 00 10 1 
00000110 
00000 1 1 1 
0000 1000 
0000 100 1 
0000 10 10 
0000 10 1 1 
0000 1 100 


Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 4 
Channel 7 
Channel 8 
Channel 9 
Channel 10 
Channel 11 
Channel 12 


31 
32 
33 
34 
35 
36 
37 
38 
39 
3A 
3B 
3C 


00 1 1000 1 
00 1 10010 
00110011 
00 1 10 100 
00 1 10 10 1 
00 t tO ? TO 
00110111 
00 1 1 1000 
00111001 
00111010 
00111011 
00111100 


Immediate Space 






Space after Print 






i Space 

2 Spaces 

3 Spaces 


21 
22 
23 


00 1000 10 
00 1000 1 1 


i Space 

2 Spaces 

3 Spaces 


12 
13 


000 100 10 
000 100 1 1 



Instruction Set 



coxx 

C1XX 

C2XX 

C3XX 

C400XXXX 

C500XXXX 

C600XXXX 

C700XXXX 

C480XXXX 

C580XXXX 

C680XXXX 

C780XXXX 



C8XX 

C9XX 

CAXX 

CBXX 

CCOOXXXX 

CDOOXXXX 

CEOOXXXX 

CFOOXXXX 

CC80XXXX 

CD80XXXX 

CE80XXXX 

CF80XXXX 



DOXX 

D1XX 

D2XX 

D3XX 

D400XXXX 

D50OXXXX 

D600XXXX 

D70OXXXX 

D480XXXX 

D580XXXX 

D680XXXX 

D780XXXX 



D8XX 

D9XX 

DAXX 

DBXX 

DCOOXXXX 

DDOOXXXX 

DEOOXXXX 

DFOOXXXX 

DC80XXXX 

DD80XXXX 

DE80XXXX 

DF80XXXX 



60XX 

61XX 

62XX 

63XX 

6400XXXX 

650OXXXX 

6600XXXX 

6700XXXX 

6480XXXX 

6580XXXX 

6680XXXX 

6780XXXX 



68XX 

69XX 

6AXX 

6BXX 

6C0OXXXX 

6D00XXXX 

6E00XXXX 

6F00XXXX 

6C80XXXX 

6D80XXXX 

6E80XXXX 

6F80XXXX 



28XX 
29XX 
2AXX 
2BXX 
2C00XXXX 



Load and Store Instructions 



Load Accumulator (LD) 

Contents of CSL at EA (l+OISP) are loaded into A 

Contents of CSL at EA (XR1+DISP) are loaded into A 

Contents of CSL at EA (XR2+DISP) are loaded into A 

Contents of CSL at EA (XR3+DISP) are loaded into A 

Contents of CSL at EA (Addr) are loaded into A 

Contents of CSL at EA (Addr +XR1) are loaded into A 

Contents of CSL at EA (Addr +XR2) are loaded into A 

Contents of CSL at EA (Addr +XR3) are loaded into A 

Contents of CSL at EA (V in CSL at Addr) are loaded into A 

Contents of CSL at EA (V in CSL at "Addr +XR1") are loaded into A 

Contents of CSL at EA (V in CSL at "Addr +XR2") are loaded into A 

Contents of CSL at EA (V in CSL at "Addr +XR3") are loaded into A 



Double Load (LDD) 



Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
Contents of CSL 
A and Q 
Contents of CSL 
into A and Q 
Contents of CSL 
into A and Q 
Contents of CSL 
into A and Q 



at EA (I + DISP) and EA+1 are loaded into A and Q 
at EA(XR1 + DISP) and EA+1 are loaded into A and Q 
at EA (XR2 + DISP) and EA+1 are loaded into A and Q 
at EA (XR3 + DISP) and EA+1 are loaded into A and Q 
at EA (Addr) and EA+1 are loaded into A and Q 
at EA (Addr +XR1) and EA+1 are loaded into A and Q 
at EA (Addr +XR2) and EA+1 are loaded into A and Q 
at EA (Addr +XR3) and EA+1 are loaded into A and Q 
at EA (V in CSL at Addr) and EA+1 are loaded into 

at EA (V in CSL at "Addr +XR1") and EA+1 are loaded 

at EA (V in CSL at "ADDR +XR2") and EA+1 are loaded 

at EA (V in CSL at "Addr +XR3") and EA+1 are loaded 



Store Accumulator (STO) 

Contents of A are stored in CSL at EA (l+DISP) 

Contents of A are stored in CSL at EA (XR1+DISP) 

Contents of A are stored in CSL at EA (XR2+DISP) 

Contents of A are stored in CSL at EA (XR3+DISP) 

Contents of A are stored in CSL at EA (Addr) 

Contents of A are stored in CSL at EA (Addr +XR1) 

Contents of A are stored in CSL at EA (Addr +XR2) 

Contents of A are stored in CSL at EA (Addr +XR3) 

Contents of A are stored in CSL at EA (V in CSL at Addr) 

Contents of A are stored in CSL at EA (V in CSL at "Addr +XRI") 

Contents of A are stored in CSL at EA (V in CSL at "Addr +XR2") 

Contents of A are stored in CSL at EA (V in CSL at "Addr +XR3") 



Double Store (STD) 



Contents of 
Contents of 
Contents of 
Contents of 
Contents of 
Contents of 
Contents of 
Contents of 
Contents of 
EA+1 

Contents of 
and EA+1 
Contents of 
and EA+1 
Contents of 
and EA+1 



A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 

A and 

A and 

A and 



Q are stored 
Q are stored 
Q are stored 
Q are stored 
Q are stored 
Q an? stored 
Q are stored 
Q are stored 
Q are stored 



in CSL at EA 
in CSL at EA 
in CSLatEA 
in CSL at EA 
in CSL at EA 
in CSL at EA 
in CSL at EA 
in CSL at EA 
in CSLatEA 



(l+DISP) and EA+1 
(XR1 +DISP) and EA+1 
(XR2 +DISP) and EA+1 
(XR3 +DISP) and EA+1 
(Addr) and EA+1 
(Addr +XR1) and EA+1 
(Addr +XR2) and EA+1 
(Addr+XR3) and EA+1 
(Vin CSL at Addr) and 



Q are stored in CSL at EA (V in CSL at "Addr +XR1") 
Q are stored 
Q are stored 



in CSL at EA (V in CSL at "Addr +XR2") 
in CSL at EA (V in CSL at "Addr +XR3") 



Load Index (LDX) 



Load DISP into the Instruction Register 

Load DISP into Index Register 1 

Load DISP into Index Register 2 

Load DISP into Index Register 3 

Load Addr into the Instruction Register 

Load Addr into Index Register 1 

Load Addr into Index Register 2 

Load Addr into Index Register 3 

Load contents of CSL at Addr into the Instruction Register 

Load contents of CSL at Addr into Index Register 1 

Load contents of CSL at Addr into Index Register 2 

Load contents of CSL at Addr Into Index Register 3 



Store Index (STX) 



Store 
Store 
Store 
Store 
Store 
Store 
Store 
Store 
Store 
Store 
Store 
Store 



I in CSL at 
XRI in CSL 
XR2 in CSL 
XR3 in CSL 
I in CSL at 
XRI in CSL 
XR2 in CSL 
XR3 in CSL 
I in CSL at 
XRI in CSL 
XR2 in CSL 
XR3 in CSL 



EA (l+DISP) 

at EA (l+DISP) 

at EA (l+DISP) 

at EA (l+DISP) 

EA (Addr) 

at EA (Addr) 

at EA (Addr) 

at EA (Addr) 

EA (V in CSL at Addr) 

at EA (V in CSL at Addr) 

at EA (Vin CSL at Addr) 

at EA (V in CSL at Addr) 



Store Status (STS) 

Store status of indicators in CSL at EA (l+DISP) 
Store status of indicators in CSL at EA (XR1+DISP) 
Store status of Indicators in CSL at EA (XR2+DISP) 
Store status of indicators in CSL at EA (XR3+DISP) 
Store status of indicators in CSL at EA (Addr) 



Hexadecimal 



2D00XXXX 
2E00XXXX 
2F00XXXX 
2C80XXXX 
2D80XXXX 
2E80XXXX 
2F80XXXX 
2C40XXXX 
2C41XXXX 
2D40XXXX 
2D41XXXX 
2E40XXXX 
2E41XXXX 
2F40XXXX 
2F41XXXX 
2CC0XXXX 
2CC1XXXX 
2DC0XXXX 
2DC1XXXX 
2EC0XXXX 
2EC1XXXX 
2FC0XXXX 
2FC1XXXX 



2000 
2001 
2002 
2003 



80XX 

81 XX 

82XX 

83XX 

8400XXXX 

8500XXXX 

8600XXXX 

8700XXXX 

8480XXXX 

8580XXXX 

8680XXXX 

8780XXXX 



88XX 

89XX 

8AXX 

8BXX 

8C00XXXX 

8DO0XXXX 

8E00XXXX 

8F00XXXX 

8C80XXXX 

8D80XXXX 

8E80XXXX 

8F80XXXX 



90XX 

91XX 

92XX 

93XX 

9400XXXX 

9500XXXX 

9600XXXX 

9700XXXX 

9480XXXX 

9580XXXX 

9680XXXX 

9780XXXX 



98XX 

99XX 

9AXX 

9BXX 

9C00XXXX 

9D00XXXX 

9E00XXXX 

9F00XXXX 

9C80XXXX 

9D80XXXX 

9E80XXXX 

9F80XXXX 



A0XX 
A1XX 
A2XX 
A3XX 
A400XXXX 



Load and Store Instructions 



Store status of indicators 
Store status of indica 
Store status of indica 
Store status of indica 
Store status of indicai 
Store status of indica 
Store status of indica 
Clear storage protect bit 
Write storage protect bit 
Clear storage protect bit 
Write storage protect bit 
Clear storage protect bit 
Write storage protect bit 
Clear storage protect bit 
Write storage protect bit 
Clear storage protect bit 
Write storage protect bit 
Clear storage protect bit 
Write storage protect bit 



> Ul 



Write storage protect bit i 
Clear storage protect bit i 
Write storage protect bit i 

Load Status (LPS) 



CSLatEA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSLatEA 
CSL at EA 
CSLatEA 
CSLatEA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 
CSL at EA 



(Addr+XRl) 

(Addr+XR2) 

(Addr+XR3) 

(V in CSL at Addr) 

(V in CSL at "Addr 

(V in CSL at "Addr 

(V in CSL at "Addr 

(Addr) 

(Addr) 

(Addr +XR1) 

(Addr +XR1) 

(Addr +XR2) 

(Addr +XR2) 

(Addr +XR3) 

(Addr +XR3) 

(V in CSL at Addr) 

(V in CSL at Addr) 

(Vin CSL at "Addr 

(V in CSL at "Addr 

f\j ir, r<;i _» "A-u. 



+XR1") 
+XR2") 

+XR3") 



(V in CSL at "Addr 
(V in CSL at "Addr 
(Vin CSL at "Addr 



+XR1") 
+XRI") 

+YB2"\ 

+XR2") 
+XR3") 
+XR3") 



Set CARRY and OVERFLOW indicators OFF 
Set OVERFLOW ON and CARRY OFF 
Set OVERFLOW OFF and CARRY ON 
Set CARRY and OVERFLOW indicator ON 



Arithmetic Instructions 



,Add (A) 



Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 



of CSL at EA (l+DISP) to A 

of CSL at EA (XR1+DISP) to A 

of CSL at EA (XR2+DISP) to A 

of CSL at EA (XR3+DISP) to A 

of CSL at EA (Addr) to A 

of CSL at EA (Addr +XR1) to A 

of CSL at EA (Addr +XR2) to A 

of CSL at EA (Addr +XR3) to A 

of CSL at EA (V in CSL at Addr) to A 

of CSL at EA (V in CSL at "Addr+XRl") to A 

of CSL at EA (V In CSL at "Addr+XR2") to A 

of CSL at EA (V in CSL at "Addr+XR3") to A 



Double Add (AD) 



Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
Add contents 
to A and Q 
Add contents 
to A and Q 
Add contents 

Subtract (S) 



of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 



at EA (l+DISP) and EA+1 to A and Q 

at EA (XR1+DISP) and EA+1 to A and Q 

at EA (XR2+DISP) and EA+1 to A and Q 

at EA (XR3+DISP) and EA+1 to A and Q 

at EA (Addr) and EA+1 to A and Q 

at EA (Addr+XRl) and EA+1 to A and Q 

at EA (Addr+XR2) and EA+1 to A and Q 

at EA (Addr+XR3) and EA+1 to A and Q 

at EA (V in CSL at Addr) and EA+1 to A and Q 

at EA (V In CSL at "Addr+XRl") and EA+1 



of CSL at EA (V in CSL at "Addr+XR2") and EA+1 

of CS L at EA(V in CS L at " Addr+XR3")and EA+ 1 to A and Q 



Subtract contents of CSL at EA (l+DISP) from A 

Subtract contents of CSL at EA (XR1+DISP) from A 

Subtract contents of CSL at EA (XR2+DISP) from A 

Subtract contents of CSL at EA (XR3+DISP) from A 

Subtract contents of CSL at EA (Addr) from A 

Subtract contents of CSL at EA (Addr+XRl) from A 

Subtract contents of CSL at EA (Addr+XR2) from A 

Subtract contents of CSL at EA (Addr+XR3) from A 

Subtract contents of CSL at EA (V In CSL at Addr) from A 

Subtract contents of CSL at EA (V in CSL at "Addr+XRl") from A 

Subtract contents of CSL at EA (V in CSL at "Addr+XR2") from A 

Subtract contents of CSL at EA (V in CSL at "Addr+XR3") from A 



Double Subtract (SD) 



Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
Subtract contents 
A and Q 

Subtract contents 
EA+1 from A and 
Subtract contents 
EA+1 from A and 
Subtract contents 
EA+1 from A and 

Multiply (M) 



of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 
of CSL 

of CSL 

Q 

of CSL 

Q 

of CSL 

Q 



at EA (l+DISP) and EA+1 from A and Q 
at EA (XR1+DISP) and EA+1 from A and Q 
at EA (XR2+DISP) and EA+i from A and Q 
at EA (XR3+DISP) and EA+1 from A and Q 
at EA (Addr) and EA+1 from A and Q 
at EA (Addr+XRl) and EA+1 from A and Q 
at EA (Addr+XR2) and EA+1 from A and Q 
at EA (Addr+XR3) and EA+1 from A and Q 
at EA (V in CSL at Addr) and EA+1 from 

at EA (V in CSL at "Addr+XRl") and 

at EA (V in CSL at "Addr+XR2") and 

at EA (V in CSL at "Addr+XR3") and 



Multiply contents of CSL at EA (l+DISP) by A 
Multiply contents of CSL at EA (XR1+DISP) by A 
Multiply contents of CSL at EA (XR2+DISP) by A 
Multiply contents of CSL at EA (XR3+DISP) by A 

Multiply contents of CSL at EA (Addr) by A 



Instruction Set 



Hexadecimal 



A500XXXX 
A600XXXX 
A700XXXX 
A480XXXX 
A580XXXX 
A680XXXX 
A780XXXX 



A8XX 

A9XX 

AAXX 

ABXX 

ACOOXXXX 

ADOOXXXX 

AEOOXXXX 

AFOOXXXX 

AC80XXXX 

AD80XXXX 

AE80XXXX 

AF80XXXX 



EOXX 

El XX 

E2XX 

E3XX 

E400XXXX 

E500XXXX 

E600XXXX 

E700XXXX 

E480XXXX 

E580XXXX 

E680XXXX 

E780XXXX 



E8XX 

E9XX 

EAXX 

EBXX 

ECOOXXXX 

EDOOXXXX 

EEOOXXXX 

EFOOXXXX 

EC80XXXX 

ED80XXXX 

EE80XXXX 

EF80XXXX 



l"UAA 
F1XX 

F2XX 

F3XX 

F400XXXX 

F500XXXX 

F600XXXX 

F700XXXX 

F480XXXX 

F580XXXX 

F680XXXX 

F780XXXX 



10*X 
1)00 
1200 
1300 



10*X 
1180 
1280 
1380 



10*X 
1140 
1240 
1340 



10*X 
11C0 
12C0 
1X0 



18*X 
1900 
1AO0 
1B00 



Arithmetic Instructions 



Multiply contents of CSL at EA (Addr+XR!) by A 
Multiply contents of CSL at EA (Addr+XR2) by A 
Multiply contents of CSL at EA (Addr+XR3) by A 
Multiply contents of CSL at EA (V in CSL at Addr) by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XRl") by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XR2") by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XR3") by A 



Divide (D) 



Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 



A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 
A and 



Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 
Q by contents 



of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 
of CSL at 



EA (l+DISP) 

EA(XR1+DISP) 

EA (XR2+DISP) 

EA (XR3+DISP) 

EA (Addr) 

EA (Addr+XRl) 

EA (Addr+XR2) 

EA (A<Wr+XR3) 

EAi(V in CSL at Addr) 

EA(V in CSL at "Addr+XRl" 

EA(V in CSL at "Addr+XR2" 

EA{VinCSLat"Acyr+XR3" 



Logical And (AND) 



AND contents of CSL at EA (l+DISP) with A 

AND contents of CSL at EA (XR1+DISP) with A 

AND contents of CSL at EA (XR2+DISP) with A 

AND contents of CSL at EA (XR3+DISP) with A 

AND contents of CSL at EA (Addr) with A 

AND contents of CSL at EA (Addr+XRl) with A 

AND contents of CSL at EA (Addr+XR2) with A 

AND contents of CSL at EA (Addr+XR3) with A 

AND contents of CSL at EA (V In CSL at Addr) with A 

AND contents of CSL at EA (V in CSL at "Addr+XRl ") with A 

AND contents of CSL at EA (V in CSL at "Addr+XR2") with A 

AND contents of CSL at EA (V in CSL at "Addr+XR3") with A 

Logical Or (OR) 

OR contents of CSL at EA (l+DISP) with A 

OR contents of CSL at EA (XR1+DISP) with A 

OR contents of CSL at EA (XR2+DISP) with A 

OR contents of CSL at EA (XR3+DISP) with A 

OR contents of CSL at EA (Addr) with A 

OR contents of CSL at EA (Addr+XRl) with A 

OR contents of CSL at EA (Addr+XR2) with A 

OR contents of CSL at EA (Addr+XR3) with A 

OR contents of CSL at EA (V in CSL at Addr) with A 

OR contents of CSL at EA (V in CSL at "Addr+XRl") with A 

OR contents of CSL at EA (V in CSL at "Add.-+XR2") with A 

OR contents of CSL at EA (V in CSL at "Addr+XR3") with A 

Logical Exclusive Or (EOR) 

EOR contents of CSL at EA (i+DISP) with A 

EOR contents of CSL at EA (XR1+DISP) with A 

EOR contents of CSL at EA (XR2+DISP) with A 

EOR contents of CSL at EA (XR3+DISP) with A 

EOR contents of CSL at EA (Addr) with A 

EOR contents of CSL at EA (Addr+XRl) with A 

EOR contents of CSL at EA (Addr+XR2) with A 

EOR contents of CSL at EA (Addr+XR3) with A 

EOR contents of CSL at EA (V in CSL at Addr) with A 

EOR contents of CSL at EA ( V in CSL at "Addr+XRl ") with A 

EOR contents of CSL at EA (V in CSL at "Addr+XR2") with A 

EOR contents of CSL at EA (V in CSL at "Addr+XR3") with A 



Shift Instructions 



Shift Left Logical A (SLA) 

Contents of A shift left the number of shift counts in DISP 
Contents of A shift left the number of shift counts in XR1 
Contents of A shift left the number of shift counts in XR2 
Contents of A shift left the number of shift counts in XR3 

Shift Left Logical A & Q (SLT) 

Contents of A and Q shift left the number of shift counts in DISP 
Contents of A and Q shift left the number of shift counts In XR1 
Contents of A and Q shift left the number of shift counts in XR2 
Contents of A and Q shift left the number of shift counts In XR3 

Shift Left And Count A (S LCA) 

Contents of A shift left the number of shift counts in DISP 
Contents of A shift left the number of shift counts in XR1 
Contents of A shift left the number of shift counts in XR2 
Contents of A shift left the number of shift counts in XR3 

Shift Left And Count A & Q (SLC) 

Contents of A and Q shift left the number of shift counts In DISP 
Contents of A and Q shift left the number of shift counts In XR1 
Contents of A and Q shift left the number of shift counts In XR2 
Contents of A and Q shift left the number of shift counts In XR3 

Shift Right Logical A (SRA) 

Contents of A shift right the number of shift counts in DISP 
Contents of A shift right the number of shift counts in XR1 
Contents of A shift right the number of shift counts in XR2 
Contents of A shift right the number of shift counts in XR3 



Hexadecimal 


— — • Shift Instructions — — 




Shift Right A & Q (3RT) 


18*X 


Contents of A and Q shift right the number of shift counts in DISP 


1980 


Contents of A and Q shift right the number of shift counts in XR1 


1A80 


Contents of A and Q shift right the number of shift counts in XR2 


1B80 


Contents of A and Q shift right the number of shift counts in XR3 




Rotate Right A & Q (RTE) 


18*X 


Contents of A and Q rotate right the number of counts in DISP 


19C0 


Contents of A and Q rotate right the number of counts In XR1 


1AC0 


Contents of A and Q rotate right the number of counts In XR2 


1BC0 


Contents of A and Q rotate right the number of counts In XR3 


111 Branch Instructions — — 




Branch Or Skip On Condition (BSC or BOSC) 


4S*X 


Skip ine next one-word instruction if ANY condition is sensed 


4C*XXXXX 


Branch to CSL at EA (Addr) on NO condition 


4D*XXXXX 


Branch to CSL at EA (Addr+XRl) on NO condition 


4E*XXXXX 


Branch to CSL at EA (Addr+XR2) on NO condition 


4F*XXXXX 


Branch to CSL at EA (Addr+XR3) on NO condition 


4C*XXXXX 


Branch to CSL at EA (V in CSL at Addr) on NO condition 


4D*XXXXX 


Branch to CSL at EA (V In CSL at "Addr+XRl") on NO condition 


4E*XXXXX 


Branch to CSL at EA (V in CSL at "Addr+XR2") on NO condition 


4F*XXXXX 


Branch to CSL at EA (V in CSL at "Addr+XR3") on NO condition 




Branch And Store Instruction Register (BSI) 


40XX 


Store next sequential address in CSL at EA (l+DISP) and Branch 




to EA+1 


41 XX 


Store next sequential address In CSL at EA (XR1+DISP) and Branch 




to EA+1 


42XX 


Store next sequential address In CSL at EA (XR2+DISP) and Branch 




to EA+1 


43XX 


Store next sequential address In CSL at EA (XR3+DISP) and Branch 




to EA+1 


44*XXXXX 


If NO condition Is true, store next sequential address In CSL at 




EA (Addr) and Branch to EA+1 


45*XXXXX 


If NO condition is true, store next sequential address In CSL at 




EA (Addr+XRl) and Branch to EA+1 


46*XXXXX 


If NO condition is true, store next sequential address In CSL at 




EA (Addr+XR2) and Branch to EA+1 


47*XXXXX 


If NO condition is true, store nextsequential address In CSL at 




EA (Addr+XR3) and Branch to EA+1 


44*XXXXX 


If NO condition is true, store next sequential address in CSL at 




EA (V in CSL at Addr) and Branch to EA+I 


45*XXXXX 


If NO condition is true, store next sequential address in CSL at 




EA (V in CSL at "Addr+XRl") and Branch to EA+1 


46*XXXXX 


If NO condition Is true, store next sequential address In CSL at 




EA (V in CSL at "Addr+XR2") and Branch to EA+1 


47*XXXXX 


If NO condition Is true, store next sequential address in CSL at 




EA (V in CSL at "Addr+XR3") and Branch to EA+1 




Modify index and Skip (MDX) 


70XX 


ADD expanded DISP to 1 (no skip can occur) 


71 XX 


ADD expanded DISP to XR1 


72XX 


ADD expanded DISP to XR2 


73XX 


ADD expanded DISP to XR3 


74XXXXXX 


Add expanded positive DISP to CSL at Addr (Add to memory) 


7500XXXX 


Add Addr to XR1 


7600XXXX 


Add Addr to XR2 


7700XXXX. 


Add Addr to XR3 


74XXXXXX 


Add expanded negative DISP to CSL at Addr (Add to Memory) 


7580XXXX 


Add V In CSL at Addr to XR1 


7680XXXX 


Add V In CSL at Addr to XR2 


7780XXXX 


Add V In CSL at Addr to XR3 




Walt (WAIT) 


3000 


WAIT until manual start or until completion of an interrupt 




subroutine 




Compare (CMP) 


B0XX 


Compare A with contents of CSL at EA (l+DISP) 


B1XX 


Compare A with contents of CSL at EA (XR1+DISP) 


B2XX 


Compare A with contents of CSL at EA (XR2+DISP) 


B3XX 


Compare A with contents of CSL at EA (XR3+DISP) 


B400XXXX 


Compare A with contents of CSL at EA (Addr) 


B500XXXX 


Compare A with contents of CSL at EA (Addr+XRl) 


B600XXXX 


Compare A with contents of CSL at EA (Addr+XR2) 


B700XXXX 


Compare A with contents of CSL at EA (Addr+XR3) 


B480XXXX 


Compare A with contents of CSL at EA (V in CSL at Addr) 


B580XXXX 


Compare A with contents of CSL at EA (V In CSL at "Addr+XRl ") 


B680XXXX 


Compare A with contents of CSL at EA (V in CSL at "Addr+XR2") 


B780XXXX 


Compare A with contents of CSL at EA (V In CSL at "Addr+XR3") 




Double Compare (DCM) 


B8XX 


Compare A and Q with contents of CSL at EA (l+DISP) and EA+1 


B9XX 


Compare A and Q with contents of CSL at EA (XR1+DISP) and 




EA+1 


BAXX 


Compare A and Q with contents of CSL at EA (XR2+DISP) and 
EA+1 


BBXX 


Compare A and Q with contents of CSL at EA (XR3+DISP) and 




EA+1 


BC00XXXX 


Compare A and Q with contents of CSL at EA (Addr) and EA+1 


BD00XXXX 


Compare A and Q with contents of CSL at EA (Addr+XRl) and 




EA+1 



Input/Output Control Commands 



Device/ Function 



IOCC 



Address Word 
I Hex. I 



Area, Function, and Modifier Word 
Hex. 



Console (Area 00000) Continued 



Interrupt (Console) 

Sense 0000 



Operations Monitor 

Control 0000 



Interval Timers 



Control 



0000 



X000 



aIbIco 



1 » Start Timer 
0=Stop Timer 



Interrupt Mask Register 

Control XXXX 

(Levels 0-13 use 
bits 0-1 3, Levels 
14-23 use bits 0-9) 
1 -bit = mask 
0-bit =unmask 




XXXX 
(Generate Interrupt 
with 1 -bit . Levels 
0-13 use bits 0-13, 
Levels 14-23 use 
bits 0-9 .) 



Digital Input 

Direct Program Control 



Read 



Sense 
Device 



Control 



XXXX 

(Addr to Store 

Digit Input Group) 



0000 



Load Indicator 
Status to 
A-register 



Reset Timer 



Load Indicator 
Status to 
A-register 



Start or Stop 
Timer 



Levels 0-1 3- 
Levelsl4-23- 



Levels0-13- 
Leveli 14-23- 



07C0 
1 



04E1 



0720 

1 



0420 



0480 
0481 



04A0 
04A1 



Dl or PI Group 
to Core Storage 



DSW, Dl, or 

PISW 

A-register 



0000 Generate Reset 

to Dl Controls 



Data Channel Control 



Initialize 
Read 



Analog Input 

Direct Program Control 



XXXX 
(Addr of Data Table) 



Write 



Control 



Sense 
Device 



XXXX 
(Mpx Addr Location) 



Set up DC 
Controls for 
Transfer of Data 



Al- 
AIE- 



5A 



'Reset Indicator 



■Reset Indicator 



Device/ Function 



IOCC 



Address Word 
Hex. I 



Analog Input Continued 



Do to Channel Control 



Initialize 
Write 



Initialize 
Read 



XXXX 
(First Mpx Addr 
Table Location) 



XXXX 

(First Data Table Addr) 



Digital and Analog Output 



Area, Function, and Modifier Word 
Hex. 



Al- 
AIE- 



Al- 
AIE- 



Dlrect Program Control 



5F 



5C20 



-Dl Addr 40 thru 7F or 
PI Addr 02 thru 19 



-DSW 

-DSW, Reset Indicators 
-Dl Addr 40 thru 7F or 
PISW Addr 02 thru 19 



X0 



^o 



00 = Read Random 

01 = Read Sequential 
10 = Read Single 

1-1= Ex. Sync. 



^>— Analog Input to ADC 




8 9 10 11 a 13 M B 



Control 



Sense 
Device 



Data Channel Control 



XXXX 

(Addr of Output 

Data) 



0000 



0000 



Initialize 
Write 



XXXX 

(Addr of Data Table) 



Core Storage to 
DAO Device 



5500 
8500 



(Set up DC for 
Transfer of Mpx Addr 
and Limit Words) 



86 



m3 



89 10 11 1213 M S 



^ 



00= 11-bit rei. 
01 = 14-bit if. 

10= 8 -bit ret. 

= 1 DC Operation 

1 =2 DC Operation 
>- 1 = Ex. Sync. 



DSW to A 
A-register 



Set up DC 
Controls to 
Transfer Data 



6700 
01 



X0 



-DAO Register Addr 
00 thru 7F 



■Reset DAO Controls 
■Initiate Simultaneous 

Transfer from Registers 
■Start Pulse Output 

Timer 



-Reset Indicators 



^ 



L = Random 
1= Single 
-1 =Ex. Sync. 



IOCC Format 








19 


4 




8 


IS 












Address 
Even Location 




Area 


: unction Modifier 
- Odd Location 





(EA) 

Interrupts 



(EA+l) 



XXXX 
(Addr to Store 
ADC Reading) 



0000 



Al- 
AIE- 



Al- 
AIE- 



Al- 
AIE- 



V 

i-00=ll-bit rei. 
01 = 14-bit rek 
10 = 8-blt rek 

L l=Ex. Sync. 



2 > ADC to Core 
00 I 

I Operation 



5400 
8400 



^>~Reset Controls and 
Registers 



Al 
-Comparator 

-Reset Indicaton 



Interrupt 


Priority 


Core Storage Location 




ILSW 










Decimal 


Hex. 






Internal 


1 


8 


8 


Yes > 




Trace 


26 


9 


9 


No 




"CE 


27 


10 


A 


No 




^External 


2 


11 


B 


Yes 




1 


3 


12 


C 


Yes 




2 


4 


13 


D 


Yes 




3 


5 


14 


E 


Yes 




4 


6 


15 


F 


Yes 


f Basic 


5 


7 


16 


10 


Yes 




6 


8 


17 


11 


Yes 




7 


9 


18 


12 


Yes 




8 


10 


19 


13 


Yes 




9 


11 


20 


14 


Yes 




10 


12 


21 


15 


Yes 




11 13 


22 


16 


Yes J 




12 1 14 


23 


17 


Yes <] 




13 1 15 


24 


18 


Yes 




14 1 16 


25 


19 


Yes 


Special 


15 1 17 


26 


1A 


Yes 


Feature 


16 : 18 ] 27 


IB 


Yes 


Group 1 


17 ! 19 1 28 


1C 


Yes J 




18 | 20 I 29 


10 


Yj9«-| 




19 | 21 


30 


IE 


Yes 


special 


20 ! 22 


31 


IF 


Yes 


Feature 


21 1 23 


32 


20 


Yes 


Group 2 


22 1 24 


33 


21 


Yes 




23 1 25 


34 


22 


Yes J 




* External Interrupt cannot occur a 


t the end o 


f an XIC 


D or BSI 


instruction. 








** A CE Interrupt Stores the return 


ink in core 


locotio 


n 10 


1 (decimal) and* starts SAecuKar. -'' 


= Of£ liCCf 


-, ooo 




Interrupts are prevented in the sa 


me manner 


as for t 


ie 


standard forced BSI . 









Instruction Set 



Hexadecimal 



A500XXXX 
A600XXXX 
A700XXXX 
A48X)XXXX 
A580XXXX 
A680XXXX 
A780XXXX 



A8XX 

A9XX 

AAXX 

ABXX 

ACOOXXXX 

ADOOXXXX 

AEOOXXXX 

AFOOXXXX 

AC80XXXX 

AD80XXXX 

AE80XXXX 

AF80XXXX 



EOXX 

E1XX 

E2XX 

E3XX 

E400XXXX 

E500XXXX 

E600XXXX 

E700XXXX 

E480XXXX 

E580XXXX 

E680XXXX 

E780XXXX 



E8XX 

E9XX 

EAXX 

EBXX 

ECOOXXXX 

EDOOXXXX 

EEOOXXXX 

EFOOXXXX 

EC80XXXX 

ED80XXXX 

EE80XXXX 

EF80XXXX 



FOXX 

F1XX 

F2XX 

F3XX 

F400XXXX 

F500XXXX 

F600XXXX 

F700XXXX 

F480XXXX 

F580XXXX 

F680XXXX 

F780XXXX 



10*X 
1100 
1200 
1300 



10*X 
1180 
1280 
1380 



10*X 
1140 
1240 
1340 



10*X 
11C0 
12C0 
13C0 



18*X 
1900 
1AO0 
I BOO 



Arithmetic Instructions 



Multiply contents of CSL at EA (Addr+XRl) by A 
Multiply contents of CSL at EA (Addr+XR2) by A 
Multiply contents of CSL at EA (Addr+XR3) by A 
Multiply contents of CSL at EA (V in CSL at Addr) by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XRl") by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XR2") by A 
Multiply contents of CSL at EA (V in CSL at "Addr+XR3") by A 

Divide (D) 

Divide A and Q by contents of CSL at EA (l+DISP) 

Divide A and Q by contents of CSL at EA (XR1+DISP) 

Divide A and Q by contents of CSL at EA (XR2+DISP) 

Divide A and Q by contents of CSL at EA (XR3+DISP) 

Divide A and Q by contents of CSL at EA (Addr) 

Divide A and Q by contents of CSL at EA (Addr+XRl) 

Divide A and Q by contents of CSL at EA (Addr+XR2) 

Divide A and Q by contents of CSL at EA (Addr+XR3) 

Divide A and Q by contents of CSL at EAj(V in CSL at Addr) 

Divide A and Q by contents of CSL at EA(V in CSL at "Addr+XRl" 

Divide A and Q by contents of CSL at EA(V in CSL at"Addr+XR2" 

Divide A and Q by contents of CSL at EA(V in CSL at"Addr+XR3" 



Logical And (AND) 



AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 
AND 



contents 
contents 
contents 
contents 
contents 
contents 
contents 
contents 
contents 
contents 
contents 
contents 



of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 



(l+DISP) with A 

(XR1+DISP) with A 

(XR2+DISP) with A 

(XR3+DISP) with A 

(Addr) with A 

(Addr+XRl) with A 

(Addr+XR2) with A 

(Addr+XR3) with A 

(V In CSL at Addr) with A 

(V in CSL at "Addr+XRl ") with A 

(V in CSL at "Addr+XR2") with A 

(V in CSL at "Addr+XR3") with A 



Logical Or (OR) 



OR contents of CSL at EA (l+DISP) with A 

OR contents of CSL at EA (XR1+DISP) with A 

OR contents of CSL at EA (XR2+DISP) with A 

OR contents of CSL at EA (XR3+DISP) with A 

OR contents of CSL at EA (Addr) with A 

OR contents of CSL at EA (Addr+XRl) with A 

OR contents of CSL at EA (Addr+XR2) with A 

OR contents of CSL at EA (Addr+XR3) with A 

OR contents of CSL at EA (V in CSL at Addr) with A 

OR contents of CSL at EA (V in CSL at "Addr+XRl") with A 

OR contents of CSL at EA (V in CSL at "Addr+XR2") with A 

OR contents of CSL at EA (V in CSL at "Addr+XR3") with A 

Logical Exclusive Or (EOR) 

EOR contents of CSL at EA (l+DISP) with A 

EOR contents of CSL at EA (XR1+DISP) with A 

EOR contents of CSL at EA (XR2+DISP) with A 

EOR contents of CSL at EA (XR3+DISP) with A 

EOR contents of CSL at EA (Addr) with A 

EOR contents of CSL at EA (Addr+XRl) with A 

EOR contents of CSL at EA (Addr+XR2) with A 

EOR contents of CSL at EA (Addr+XR3) with A 

EOR contents of CSL at EA (V in CSL at Addr) with A 

EOR contents of CSL at EA (V in CSL at "Addr+XRl") with A 

EOR contents of CSL at EA (V in CSL at "Addr+XR2") with A 

EOR contents of CSL at EA (V In CSL at "Addr+XR3") with A 



Shift Instructions 



Shift Left Logical A (SLA) 

Contents of A shift left the number of shift counts in DISP 
Contents of A shift left the number of shift counts in XR1 
Contents of A shift left the number of shift counts in XR2 
Contents of A shift left the number of shift counts in XR3 

Shift Left Logical A & Q (SLT) 

Contents of A and Q shift left the number of shift counts In DISP 
Contents of A and Q shift left the number of shift counts in XR1 
Contents of A and Q shift left the number of shift counts in XR2 
Contents of A and Q shift left the number of shift counts In XR3 

Shift Left And Count A (SLCA) 

Contents of A shift left the number of shift counts in DISP 
Contents of A shift left the number of shift counts in XR1 
Contents of A shift left the number of shift counts in XR2 
Contents of A shift left the number of shift counts in XR3 

Shift Left And Count A & Q (SLC) 

Contents of A and Q shift left the number of shift counts In DISP 
Contents of A and Q shift left the number of shift counts In XR1 
Contents of A and Q shift left the number of shift counts In XR2 
Contents of A and Q shift left the number of shift counts in XR3 

Shift Right Logical A (SRA) 



Contents of A snift right the number of shift counts In DISP 
Contents of A shift right the number of shift counts in XR1 
Contents of A shift right the number of shift counts In XR2 
Contents of A shift right the number of shift counts In XR3 



Hexadecimal 



18*X 
1980 
1A80 
1B80 



18*X 
19C0 
1AC0 
1BC0 



48*X 

4C*XXXXX 

4D*XXXXX 

4E*XXXXX 

4F*XXXXX 

4C*XXXXX 

4D*XXXXX 

4E*XXXXX 

4F*XXXXX 



40XX 

41 XX 

42XX 

43XX 

44*XXXXX 

45*XXXXX 

46*XXXXX 

47*XXXXX 

44*XXXXX 

45*XXXXX 

46*XXXXX 

47*XXXXX 



70XX 

71 XX 

72XX 

73XX 

74XXXXXX 

7500XXXX 

7600XXXX 

7700XXXX- 

74XXXXXX 

7580XXXX 

7680XXXX 

7780XXXX 



B0XX 

B1XX 

B2XX 

B3XX 

B400XXXX 

B500XXXX 

B600XXXX 

B700XXXX 

B480XXXX 

B580XXXX 

B680XXXX 

B780XXXX 



B8XX 
B9XX 



BC00XXXX 
BDO0XXXX 



Shift Instructions 



Shift Right A & Q (SRT) 

Contents of A and Q shift right the number of shift counts in DISP 
Contents of A ond Q shift right the number of shift counts in XR1 
Contents of A and Q shift right the number of shift counts in XR2 
Contents of A and Q shift right the number of shift counts in XR3 

Rotate Right A & Q (RTE) 

Contents of A and Q rotate right the number of counts In DISP 
Contents of A and Q rotate right the number of counts In XR1 
Contents of A and Q rotate right the number of counts in XR2 
Contents of A and Q rotate right the number of counts In XR3 



Branch Instructions 



Branch Or Skip On Condition (BSC or BOSC) 

Skip the next one-word instruction if ANY condition is sensed 
Branch to CSL at EA (Addr) on NO condition 
Branch to CSL at EA (Addr+XRl) on NO condition 
Branch to CSL at EA (Addr+XR2) on NO condition 
Branch to CSL at EA (Addr+XR3) on NO condition 
Branch to CSL at EA (V in CSL at Addr) on NO condition 
Branch to CSL at EA (V in CSL at "Addr+XRl") op NO condition 
Branch to CSL at EA (V in CSL at "Addr+XR2") on NO condition 
Branch to CSL at EA (V in CSL at "Addr+XR3") on NO condition 

Branch And Store Instruction Register (BSI) 

Store next sequential address In CSL at EA (l+DISP) and Branch 

to EA+1 

Store next sequential address in CSL at EA (XR1+DISP) and Branch 

to EA+1 

Store next sequential address in CSL at EA (XR2+DISP) and Branch 

to EA+1 

Store next sequential address in CSL at EA (XR3+DISP) and Branch 

to EA+1 

If NO condition is true, store next sequential address in CSL at 

EA (Addr) and Branch to EA+1 

If NO condition is true, store next sequential address In CSL at 

EA (Addr+XRl) and Branch to EA+1 

If NO condition Is true, store next sequential address In CSL at 

EA (Addr+XR2) and Branch to EA+1 

If NO condition Is true, store nextsequential address in CSL at 

EA (Addr+XR3) and Branch to EA+1 

If NO condition is true, store next sequential address in CSL at 

EA (V In CSL at Addr) ond Branch to EA+1 

If NO condition is true, store next sequential address In CSL at 

EA (V In CSL at "Addr+XRl") and Branch to EA+1 

If NO condition is true, store next sequential address In CSL at 

EA (V In CSL at "Addr+XR2") and Branch to EA+1 

If NO condition Is true, store next sequential address in CSL at 

EA (V In CSL at "Addr+XR3") and Branch to EA+1 

Modify Index and Skip (MDX) 

ADD expanded DISP to I (no skip can occur) 

ADD expanded DISP to XR1 

ADD expanded DISP to XR2 

ADD expanded DISP to XR3 

Add expanded positive DISP to CSL at Addr (Add to memory) 

Add Addr to XR1 

Add Addr to XR2 

Add Addr to XR3 

Add expanded negative DISP to CSL at Addr (Add to Memory) 

Add V In CSL at Addr to XR1 

Add V in CSL at Addr to XR2 

Add V In CSL at Addr to XR3 

Walt (WAIT) 

WAIT until manual start or until completion of an Interrupt 
subroutine 



Compare (CMP) 



Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 
Compare A 



with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 
with contents 



of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 
of CSL at EA 



(l+DISP) 

(XR1+DISP) 

(XR2+DISP) 

(XR3+DISP) 

(Addr) 

(Addr+XRl) 

(Addr+XR2) 

(Addr+XR3) 

(V in CSL at Addr) 

(V In CSL at "Addr+XRl") 

(V in CSL at "Addr+XR2") 

(V In CSL at "Addr+XR3") 



Double Compare (DCM) 

Compare A and Q with contents of CSL at EA (l+DISP) and EA+1 

Compare A and Q with contents of CSL at EA (XR1+DISP) and 

EA+1 

Compare A and Q with contents of CSL at EA (XR2+DISP) and 

EA+1 

Compare A and Q with contents of CSL at EA (XR3+DISP) and 

EA+1 

Compare A and Q with contents of CSL at EA (Addr) and EA+1 

Compare A and Q with contents of CSL at tA (Addr+XRl) and 

EA+1 



Input/Output Control Commands 



Device/ Function 


IOCC 


Address Word 
Hex. 


Area, Punc 


ion, and Modifier Word 
Hex. 


1816/1053 


(Core 


XXXX 
Storage Addr) 


1st -4th Printers- 
5th-8th Printers- 


09 

79 
02 
04 
08 
10 


-1st or 5th Printer 
-2nd or 6th Printer 
-3rd or 7th Printer 
-4th or 8th Printer 


Write 


Sense Device 


0000 


1st -4th Printers- 
5th-8th Printers- 


OF 

7F 
02 
04 
08 
10 


-1st or 5th (03 if reset) 
-2nd or 6th (05 iT reset) 
-3rd or 7th (09 if reset) 
-4th or 8th (11 if reset) 


1816 
Read 


XXXX 
(Core Storage Addr) 


1st 1816- 
2nd 1816- 


0B02\ Enter Input Character 
7A02'j from Keyboard 


Control 


0000 


1st 1816- 
2nd 1816- 


0C02* 
7C02' 


>-Place Keyboard in 
Proceed Status 


1054/1055 


XXXX 
(Core Storage Addr) 


Read to Core- 


IA00 




Read 


Write 


XXXX 
(Core Storage Addr) 


Punch from Core- 


1900 




Control 


0000 


Read to Buffer- 


1C10 


-Initiate Reader Service 
Response Interrupt 


Sense Device 


0000 


1054/1055- 


1 E00 
01 


-Reset Indicators 


1442 

Initialize 
Read 


XXXX 

(Table Addr) 


1st 1442- 
2nd 1442- 


16 

8D 
00 
01 


-Card Image 
-Packed Mode 


Initialize 
Write 


XXXX 
(Table Addr) 


1st 1442- 
2nd 1442- 


1500v 
8D00- 


>- Punch Core Image 
to Card Columns 


Control 


0000 


1st 1442- 
2nd 1442- 


14 

8C 
02 
80 


-Feed Cycle 
-Stacker Select 
'Feed Cycle & 
Stacker Select 


Seme Device 


0000 


1st 1442- 
2nd 1442- 


1700 

8F00 

01 


-Reset Indicators 


1443 

Initialize 
Write 


XXXX 
(Table Addr) 




3500 
01 


-Suppress Space After 
Print 


Control 


xxoo 

(Carriage Control 
Character) 


Carriage Contro 1 - 


3400 




Sense Device 


0000 


1443- 


3700 
01 


-Reset Indicators 


1627 
Write 


XXXX 
(Core Storage Addr) 


1627- 


2900 




Sense Device 


0000 


1627- 


2F00 
01 


-Reset Indicators 


1810 

Control 
"A" Models 


ooxx 

(Number of Cylinder 
Movements) 


1st drive- 
2nd drive- 
3rd drive- 


24 

44 

4C 
00 
04 


-Carriage Forward 
-Carriage Backward 


Control 
"B" Models 


ooxx 

(Cylinder Addr) 


1st drive- 

2nd drive- 
3rd drive- 


24 

44 

4C 
00 
01 


-Seek Specified Addr 
-Restore to Home 
Position 


Initialize 

Read 

(A or B Model) 


XXXX 

(Table Addr) 


1st drive- 
2nd drive- 
3rd drive- 


26 
46 
4E 



8 
X 


-Read into Core 
-Read Check 
-Disk Sector 



Device/ 'function 



1810 (Continued) 



Initialize 

Write 

(A or B Model) 



Sense Device 
(A or B Model) 



2401/2402 



Initialize 
Read 



Initialize 
Write 



Control 



IOCC 



Address Word 
Hex. 



XXXX 
(Table Addr) 



XXXX 
(Table Addr) 



XXXX 

(Table Addr) 



0000 



System/360 Adapter 



Initialize 
Write 



Initialize 
Read 



Sense 
Status 



Control 
(Reset) 



XXXX 
(Table Addr) 



XXXX 
(Table Addr) 



0000 
0000 



0000 



Console (Area 00000) 

Data Entry Switches 

Sense 0000 



Read 



XXXX 
(Core Storage Addr) 



Program Switches 

Sense 0000 



XXXX 
(Core Storage Addr) 



Area, Function, and Modifier Word 
Hex. 



1st drive- 
2nd drive- 
3rd drive- 



lst drive- 
2nd drive- 
3rd drive- 



Tape to Core- 



Core to Tape- 



Control 1 



Load Control 
Word to Adapter 
Buffer 



Load Control 
Word to Adapter 
Buffer 



Sense DSW- 



Present Word 
Count of Data 
Channel 



Generate Reset 
to Adapter 
Controls 



Load Content of 
Switches to 
A-register 



A-register to 
Core Storage 



Load Content of 
Switches to 
A-register 



A-register to 
Core Storage 



OX 



2700 

4700 

4F00 

01 



-Reset Indicators 



76XX 



8 9 10 11 12 13 H B 



I <- Parity*-0 = ( 

1=E 

I- 1 = Rd-while-c 



Parity*-0 = Odd 
Even 

■correcting 
1 = Packed Format* 
- Density* 00 =800 bpi 
01 =200 bpi 
10 = 556 bpi 
= Tape Unit 0, 1 = Tape Unit 1 
♦Ignored on 9-Track 



75XX 

^- See Initialize Read 

I (Bit 14 is not used) 



74XX 



8 9 10 11 12 13 14 15 



00 





^ 



■000 = Rewind Unload 
001 = Write Tape Mark 
010=Eiue 
011= Backspace 
100 = Rewind 
■-Density 00 = 800 bpi 
01 =200 bpi 
10 = 556 bpi 
■0 = Tape Unit 0, l = Tape Unit 1 



8 9 10 II 12 13 M E 



00 



0.0 



II *- 1 = Reset Indicators 

I- 1 = Operation Stop 
Lo^ Senas DSW 

1 = Channel Word Count 
■0 = Select Tape Unit 
1 = Select Tape Unit 1 



6D00 



6E00 



6F00 
1 

6F80 



6C00 



0740 



0240 



0760 



0260 



■Reset Indicators 



Input/Output Control Commands 



Device/ Function 




IOCC 



Address Word 
I Hex. I 



Area, Function, and Modifier Word 
Hex. 



Console (Area 00000) Continued 



Interrupt (Console) 

Sense 0000 



Operations Monitor 

Control 0000 



Interval Timers 



Sense 



Control 



XOOO 

12 3 



m 



1 ■ Start Timer 
0»Stop Timer 



Interrupt Mosk Register 
Conrro 



XXXX 
(Levels 0-1 3 use 
bits 0-13, Levels 
14-23 use bits 0-9) 
1 -bit = mask 
0— bit = unmask 



XXXX 
(Generate Interrupt 
with 1-blt. Levels 
0-1 3 use bits 0-1 3, 
Levels 14-23 use 
bits 0-9 .) 



Digital Input 

Direct Program Control 



Sense 
Device 



Control 



XXXX 

(Addr to Store 

Digit Input Group) 



0000 



0000 



Doto Channel Control 



Initialize 
Read 



Analog Input 

Direct Program Control 



XXXX 
(Addr of Dota Table) 



Write 



Control 



Sense 
Device 



XXXX 
(Mpx Addr Location) 



XXXX 
(Addr to Store 
ADC Reading) 



Load Indicator 
Status to 
A-register 



Reset Timer 



Load Indicator 
Status to 
A-register 



Start or Stop 
Timer 



Levels 0-13- 
Levels 14-23- 



Levels0-13- 
Levels 14-23- 



Dl or PI Group 
to Core Storage 



DSW, Dl, or 

PISW 

A-register 



Generate Reset 
to Dl Controls 



Set up DC 
Controls for 
Transfor of Data 



Al- 
AIE- 



Al- 
AIE- 



Al- 
AIE- 



0000 



Al- 
AIE- 



07C0 
1 



0720 
1 



0480 
0481 



04A0 
04A1 



■Reset Indicator 



-Reset Indicator 



-Dl Addr 40 thru 7F or 
PI Addr 02 thru 19 



-DSW 

-DSW, Reset Indicators 
-Dl Addr 40 thru 7F or 
PISW Addr 02 thru 19 



5E 



X0 



Y 

>- 00 ■ Read Random 
01 * Read Sequentia] 
10 = Read Single 
■ l=Ex. Sync. 



q,^>- Analog Input to ADC 
XX 



891011I2I3HS 



00 000 



-l_l_ 



<- 00=1 1-bit rei. 
01 - 14-bit res. 
10 = S-bit m. 
1-1 -Ex. Sync. 



,> ADC to Core 

00 | 

80 -Sequential Programmed 
I Operation 



5400s. 

o . qq/" Reset Controls and 

Registers 



-A I 

-Comparator 
-Reset Indicators 



Device/ Function 



IOCC 



Address Word 
j Hex.! 



Analog Input Continued 
Data Channel Control 



Initialize 

Write 



Initialize 
Read 



XXXX 

(First Mpx Addr 
Table Location) 



XXXX 

(First Data Table Addr) 



Digital and Analog Output 
Direct Program Control 



Control 



Sense 
Device 



XXXX 

(Addr of Output 

Data) 



0000 



Data Channel Control 



Inltiallz 
Write 



XXXX 
(Addr of Data Table) 



Area, Function, and Modifier Word 
Hex. 



Al- 
AIE- 



Al- 
AIE- 



Core Storage to 
DAO Device 



DSW to A 
A-register 



Set up DC 
Controls to 
Transfer Data 



5500 
8500 



(Set up DC for 
Transfer of Mpx Addr 
and Limit Words) 



89 10UB13MS 



.0.0.0 



L 



OO-ll-fedtKB. 



10= 8 -bit rei. 
DC Operation 
1 =2 DC Operation 
I- l=Ex. Sync. 



6700 
01 



-DAO Register Addr 
00 thru 7F 



-Reset DAO Controls 
-Initiate Simultaneous 

Transfer from Registers 
-Start Pulse Output 

Timer 



-Reset Indicators 



65 



1-0= Random 
1 = Single 
-l=Ex. Sync. 



IOCC Format 



Address 
-Even Location - 



Area Function Modifier 
Odd Location 



(EA) 

Interrupts 



(EA+l) 



Interrupt 


Priority 
Level 


Core Storage Location 




ILSW 










Decimal 


Hex. 






Internal 


1 


8 


8 


Yes^ 




Trace 


26 


9 


9 


No 




»»CE 


27 


10 


A 


No 




*External 


2 


11 


8 


Yes 




1 


3 


12 


C 


Yes 




2 


4 


13 


D 


Yes 




3 


5 


14 


E 


Yes 




4 


6 


15 


F 


Yes 


* Basic 


5 


7 


16 


10 


Yes 




6 


8 


17 


11 


Yes 




7 


9 


18 


12 


Yes 




8 


10 


19 


13 


Yes 




9 


11 


20 


14 


Yes 




10 


12 


21 


15 


Yes 




11 


13 


22 


16 


Yes J 




12 


14 


23 


17 


Yes > 




13 


15 


24 


18 


Yes 




14 


16 


25 


19 


Yes 


Special 


15 


17 


26 


1A 


Yes 


Feature 


16 


18 


27 


IB 


Yes 


Group 1 


17 


19 


28 


1C 


Yes J 




18 


20 


29 


ID 


Yes ^ 




19 


21 


30 


IE 


Yes 


Special 


20 


22 


31 


IF 


Yes 


Feature 


21 


23 


32 


20 


Yes 


Group 2 


22 


24 


33 


21 


Yes 




23 


25 


34 


22 


Yes J 




* External Interrupt cannot occur at the end o 


f an XIC 


> or BSI 


instruction. 






** A CE Interrupt Stores the return link in core 


locatio 


n 10 


(decimal) and starts execution at core locat 


on 0001 




Interrupts are prevented in the same manner 


as for t 


le 


standard forced BSI. 







instruction Set 



Hexadecimal 



BEOOXXXX 
BFOOXXXX 
BC80XXXX 
BD80XXXX 
BE80XXXX 
BF80XXXX 



08XX 

09XX 

OAXX 

OBXX 

OCOOXXXX 

ODOOXXXX 

OEOOXXXX 

OFOOXXXX 

OC80XXXX 

OD80XXXX 

0E80XXXX 

OF80XXXX 



■ Branch Instructions 



Compare A and Q with contents of CSL at EA (Addr+XR2) and 

EA+1 

Compare A and Q with contents of CSL at EA (Addr+XR3) and 

EA+1 

Compare A and Q with contents of CSL at EA (V in CSL at Addr) 

and EA+1 

Compare A and Q with contents of CSL at EA (V in CSL at "Addr 

+XR1") and EA+1 

Compare A and Q with contents of CSL at EA (V in CSL at "Addr 
,+XR2") and EA+1 
' Compare A and Q with contents of CSL at EA (V in CSL at "Addr 

+XR3") and EA+1 



I/O Instructions 



Execute I/O (XIO) 



Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 
Execute 



IOCC 
lOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 
IOCC 



in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 
in CSL 



atEA(l+DISP) and EA+1 

at EA (XR1+DISP) and EA+1 

at EA (XR2+DISP) and EA+1 

at EA (XR3+DISP) and EA+1 

at EA (Addr)and EA+1 

at EA (Addr+XRl) and EA+1 

at EA (Addr+XR2) and EA+1 

at EA (Addr+XR3) and EA+1 

at EA (V in CSL at Addr) and EA+1 

at EA (V in CSL at "Addr+XRl") and EA+1 

at EA (V in CSL at "Addr+XR2") and EA+1 

at EA (V in CSL at "Addr+XR3") and EA+1 



Symbol 



Meaning 



A Accumulator 

Q Accumulator Extension 

Addr Contents of the address portion of a two-word Instruction 

CSL Core storage location 

DISP Contents of the displacement portion of a one-word Instruction 

EA Effective address (See Figure 1- ) 

EA + 1 Next higher address from the effective address 

I Contents of the Instruction Register 

V Value 

XR1 Contents of Index Register 1 

XR2 Contenh of Index Register 2 

XR3 Contenh of Index Register 3 

X Hexadecimal value can be 0-F 

* Used for hexadecimal values that have limih 



Effective Address Computation 



Device Status Words 



Internal Interrupt ILSW 



Tag 
Bits 


F=0 

(Direct Addressing) 


F = 1 , IA = 
(Direct Addressing) 


F = 1 , IA = 1 
(Indirect Addressing) 


T=00 


EA = I + Disp 


EA = Address 


EA = C (Address) 


T =01 


EA=XR1 + Disp 


EA = Address + XR1 


EA = C (Address + XR1) 


T = 10 


EA = XR2 + Disp 


EA = Address + XR2 


EA = C (Address + XR2) 


T = ll 


EA = XR3 + Disp 


EA = Address + XR3 


EA = C (Address + XR3) 


Disp = Contents of Displacement field of instruction 

C = Contents of location specified by Address or Address + XR1 , 2 or 3 













s 


















— ? 


















AREA 


FEATURE 





1 


2 








° 


V 


9 


10 


11 


12 


13 


14 


15 




h , 


d 
)de 


Parity 
Error 


Storage 
Protect 
Violation 


CAR 

Check 

Error 


(No 
used 


u Y 







Console Interrupt 


Interrupt 
Request 






/ Invali 

( Op a 


" 


















Interval Timers 


Timer 
A 


Timer 
B 


Timer 
C 




—"■ 


* " 






_ ~* 


















Data Entry Switches 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




Sense Switches 


-^ 




Sen 

1 


2 


► 

3 


-^ 

4 


Pros 

5 


ram 

6 


»■ 

7 


■^ 

8 


9 


10 


11 


ense 

12 


13 


14 


15 




1- 
15- 


1816 Printer-Keyboard 

1053 Printer 
-In First Group 
-In Second Group 


* Printer 
Service 
Response 


Keyboard 
Service 
Response 
(1816) 


Keyboard 

Request 

(1816) 




Printer 
Busy 


Printer 

Not 

Ready 


Keyboard 
Not 


Storage 
Protect 
Violation 
(1816) 


Keyboard 
Parity 
Error 
(1816) 


Printer 
Parity 
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